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Emok: (1) Anelyses of toller seter and screrhester iniet stem came 
Genost= seples fron 2 6 psd pimt toll 
{2) imsizses cf boiler veter end swoerktestor inte’ stecn cat 
Geasata exmmies frce the LPZe2 cat Bextle:5 callers 
GC) deere St ee rs SUPewetie saws Gad SL) TL 
stecn condessete cacples fron the LPie2 boiler 
(hee ae gcperhecter iriet ond superhester 
octlet stecn contensete semmiss frog te Lite? baller 


as sy Snes Sgn ict cnvee pitting bal tame hese oy ts Sl 


the zatextals in the beller ecter that cerrits over wih the siese 

and Ceposited on ths surbins bisces. Ine Sees Srpee es ete teste 
in warcines cpersting m sicm: supplied te tellers with intecrel super 
hesters. Bviderco.cl Ehis eittine wis tol on diine with 20 pei boLlaes) 
wrested with Eevy Soller Compared, se roll as a ship: 23th 1200 vei 
boliera, emicying the split cter trectanis (1D % 25 Em of scosiaie 
ei PE 10.4 to 11.0}. im referece (c), 2t ess reporte) 2223 sadiua 

Bre Fey pial ite hs Minato pepe G-ecbow icy ae ger tome 
chesSeals c24 chesical sixizaes which om oricinste fron boller scter 
sciftds. ark reportes in reference (6) indicated “cst come pitting is 
czuse’a by the mresene cf scdiime ehioride in sters in qomtities wiich 
are mesentiy cossiterca eccertable (u.25% comyorer of a boiler water 
cantsining 506 pra (3.5 eqzirelent parts per si2ion) of Hs0i)™. The 
specification regewiing scishme carrrover on shisdcand dboliexss reguires 
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thst xct more than 3 pon (GC, 2550f ictal dissoived solids be cerriet 
: f over et 226 cf fel? porer ani 4 acter deve? of 2,6 to 3.5 inches 
& with total dissolved sstits of 2250-3275 sm in ihe baller seter of 
which pez (34.2 40 15.5 eon} are preset 5 ihe chioride 
T ion. Eoxever, it is horty iteeiy ihct a ship cols te Qctrsted 
: miler these camtitions fc> coy length ef time ems: iz 6% emergency. 


So 2. The Novel Soller and Turbine Ushoraier, res aoxthorices bs referasce 
hi {a} to suelyce the stem atering avi leavins the sucerhocter to esteblish 
= the identity end caccettrations of thee scterlais chich origias$e in 

whe bolier water end are carrict over sith the stesn thet may Zeoccti a 
|: the turbine blades. In anie> to orovice a remus for correirting the 


composition of the fofier szter dissolved saiids gith thace of the stean 

conGensate, the boiler water fren shich the stem is gesesaiod chaoui be 
7 e@neijzei es reli cs the stems caoniensste. Those tests Swuld So contacted 
an Lxboratery bollers crring estucl cperetion. 


eo 3. The lavoretery sclecisd tzo protcizce boilers, sith integral sapere 
ii sheetems, for this evelcction c3 foliers: The LA-2, 2 6) psi boiler 
= era the INC-15. a 1200 vsi tolle:, Sapling ines ver2 insteiea belare 
md <f{ter the supsthestors a: theses pollers_ Sime the tote? dissolved 
I; solifs ccment cf steca ectencrte is extremely Joy weer eee) Dotier 
b operation, it ses necesser; to Geveloe special eneivticrl proceioms for 
we eit the Zosiem Fie-e S$ SerDCDaSzever, HOSE to, 5 the Leute 
77 “DF Soectropboieier in ander to Sctermcine the cimie guamtities ct 
I boiler water ccrstitucnts peewee in the scesa. ceenssio, Ald asta 


ovteine’ daring this ovelustion rere recoriad portediss= h- 2.7 
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ballers shoe? that the stecm froc these i er5 Tes co extremely Aish 
[ piriiy uater neal opsretine comiitions <4 therefore reaninsty? 4s32 
be WS Dow Coisinchle. Za orier to obtein core netminsf) date o: ths solide 
ccneecntsstions in the stem coienszie, scelyses cere subseceestiy cme 
Cacted only Gaicy "ent-poind* meistirs comrjores evalustion: om the 2235 
£20 Lide2 beiters shen they sere steexed ct overlo> snd nigh water icwls 
ei Dich Colles <sier dissalraé solids persitbing wemoresy efserater, 
ee 2relisinecy scalysss were contorted by amsigcine emly for the sodics ion 
J in tee boiler reter amd the siere camiensste st the suoechenter inlet acd 
= watles, Results shoved thst the sodium comasiraticn in the stem ci the 
supezhester inles ves Riehs> then at the a:tie> Suggesving <hst solupie 
L salts reatin in the supcthescter. However, this rhenocenm hes ales deen 
LL experienced in intcstrici Dlant tellers 4 vss atiricuted io pas sagiiing 
Of tae superheste? steas, it is delicved inet the soifés camled over in 
7" whe Saperbeated stesa are dencuiied on the surf 2 cf the spline jine due 
| to the imstiisy of Mic scpetheate’d stera to retein salts in Veocre:s fors 
then the stean temezciuce ic ret . 
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= 5. Since it res recerte ay references (c) end (2) that turdine dlcde 

ij corTosios wes Drisarily ce to ecdiun chiarice, cofficicnt amumis cf 

Hu this sett ware 2déa% to ihe boiler veter af a OC rai Fier’ dolle> to 

yield abort 3 ema of chicriae, ‘The thosphate ice canceatrstian ucs 

ji wointcined et 16-25 pm, Boller weter eri catmretes stems cotessis 

il semmles, dram simiijeneusly, were cudlyced far sodimm,eniorice, mhos- 
sobibi2 inom, silice, centectivity aa Hi. Sesies were gram 

na sererel tines asiiy, Prosexted in exclcecre (1) are analyses cf boiler 

i water ani steca comensais comsideraa representative of data osteined 

- during 3 seserate days, Results ef these cnaiyces indicate tue foliczing: 


[) 8, Bescd mm the sodiwa content in the holier ster md comterscie, 

i cerprover is negitsitie, Horever, tescé op ihe chiccide concextresion in 
the canmencate and ite tclicr water, caxtyorcr spocars high. Altech 

i were sLicride ion ses forced preserst tam sodius ic, 1% wes presumed 

1} thet the acalsiical proceture for the chicrice ésterzination ves not a3 

a relistle es the fiseme yicicoctric detersinatian for sofim. 


[: > Im general, these 2cts enpeer to be incamicsive since no 

= aoistre carryover ccs inticcted ca this botler. 

if It 38 cf imiercet to note thet core ates Seer oe there 
bi in very ste) qeentitvies, is comics: over rita tie stem, 


:- & Merce weningiv? informstic: wes ooteins’ cily curing aoisture come 
fs Gres Texiepoins” evalustions on the LAl-2 moi 26-25 test belle.s -— — 
they did nct corsy over st spesificetion emiditices, Doring "entj=poiue” 
mime, the hofiove cove oocmated eb ovesicad with hich dofler sater Aise 


i} solves solids ena the sicen dren sster emis zeised sufficiently to 

- orcére texporery solids carrverer beso peraissitie Mii... These tests 
were Goisinally coxtusted for the rorvesa of evelveting stces dra ine 

a , texmels. Duwing the tesporary miisure carzzeser conditions, sigtaneas 

zh *, semoles Of sesurateds Sicsn condencete amt boiler ster were Grist: spd 
exriycea for sodiun, chicrice, Pesmric, scisdic ira, cilics, condactivitys 

-- 382d sh. Resclts of coalyses cf two "ercepoint mms 9 sch bolies ani 

f the pescomtage carsjover, pacei on tee individgel csoctimacets presast in 

om tee steam cavlecsste si boiler water are presented in emilosve (2). 

as Results of these ciaiyses imticate the foliogizs: 

E & For practice: umocces, the rercenteces cf moisture carryo-er 
based on the eotiue: chicride an? choszhste ccqceatpetions ss well 8 

T ecoumnctivity, are siczt the seme. Sarcd cn these casticecnis, these is 

L ro preferential casryover in sicher the GU or 12500 psi bolicts. it is 


of interes’ to rote that t2a percentese carryover calcuisted fros te 
- coaactivity readings, wich are a wececesens of total dissolved solids, 
[ is in fstns «cod esreeacat sith the caiculated percesieces bases om 
the inéiriaual oSistitvenis. 
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DB, Althouch the veceesiage cormyover besed on the fren ood oF2ica 
concextrations in ths castensxte nS ocller veler wes very *gh, the 
results are not cocsigered sosninet:? ena showtd not be used os eriterte 
toe noistare cammyover fer the follozins seesacs: 


Tee comcamritions are eqressed inthe perts Ber Cilicn 
are end MrSoY Cf the svestrophotemeizric crocedure is cuersicne 
able in thes Clg lca cameniveticns. 


(2} Despite caceful fitierine of the sxmpies for the dcterrics. 
tic cf sdlule inn, sae Bectdcics sessed thorough the filter te eis 
igh inm: velues in the sitcom: somienssia, in ahitien, some im iccld 
Rave been pici=é up in ihe cxpercte’ steen Mics os weasé, therefore, 
mot. be represeatative of neoroet bciler ester solies cicero, 


(33 The wiurte caamis of silics an ike steer cre soi. 
simiftiext ems to cruse CMB, Derticcisrly sime siiics is -ot 
& prcvles ca e serine porer pisnt instelicsicn, in adeisies, i: is ret 


Neen theter ime sresexce cf silies Gn the ste is due te eonasiesi 
cerrvorer or te Ls vesctis: 
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devel. “extemiizis’ st o 

scites in the sciler ester. i c= t Fas ner $Qas 
cf the infiviésc) coiife acozertraticns : z 
inlet} cné these of ihe blle> cater, tion 

<0 Zetersins 4 

inlet) cofierset]) end solide in sererherted stem (omechesicr cxtisi} 
comemsic, siaiiscnecs iciler ster, superkostes iecet oS aHhlst cices 
eGxtencaie scoples seme ectdeste. wf mesiysed fa> Stdink, crioids, rhose 
Mhate. gobibie imm, silics, ecxtusvivity ma si. Hote thet coring ime 
cf the mlseie 2S-rycrer tums, the bolder exte> oottas we=< sore tm 
Grice the comeixstion of salt eemiseinotts noresliv 2céed to the rniies 
Star Se otisiece castyorer erkizsticgs, Reowlis of tathyses axe teictce 
it qslosms {3}. ‘these deta spor thet: 


sé cu colin, chicrige sun shosricte omceniretions as eel 
diz, thoze is geacsraity uo prefermtie? comsscrver, Hevevex, 
20 whe chosibste ie emeered ty cooer over as 
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sm the centencete md boiler cater ere very hich. tha 
“% ccneidered termine es disszss=2 Wrigcsi:. 
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fad Minas Zid os aoth co Se GP tn cote waize con be cze to 
the Hissalhved sases in the usdegcsae? coxtomscte sagile, 
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setarated steem confescsie 25 comared | to the byte ster 284 ot 
agree with corrjover bosed om sodiue, chlarize ead eqtactivity, radtticnal 
xaEs xevTe comudected on the LPle2 test belicr *o cevernine rhetisr pics] 


qemperaliy the sae 23 ottaines cuvine mevia:e nme. 


9. Besed on results chteines Curing the evyaluetion om ieborctor: tect ani 
Pleat boilers, it 25 sanckcteé thst: 


@. There is no oreferential carcrover of sodixn chiazice with the 
steen, 


db. Ko carnyors: Src altalinity would result in ncilers receivins 
tre proper coller scicr treetzent. 


6. Corrrcrer ahoula not be a protien ae bolless sb mrss water 
deveis <ith cecmel toler ecter ciesolved salids even st overload steanins 
caozitzions. 


QQ. Wo prelercavitl cesrjaver cf celts mereliy found in 4 ant 
1200 pat boilers ©0334 occur. 


36, Aithouga Lebcratory jests showes thst only very sas sannts at 
bodier rtuer solivs cro carried ovo wlth the stesm under corse) operstiz, 
exessive = tyorer bss been incom to hare ocsurres atoerd chic cre 
aaiogersticn eni/er ipriper bolle: water treetacot ed igroper stean 
beffle desi. Even wader these conéttions, the socica chiartde in the 
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delter vater wil} mot corxy over preferectioiy, and if se2 ceser 
conteinstion in ine boiler water is epi tc a ciniom, ro apareciabic 
turbine Dlede corrocicn vrcticss should te aniicipaied, Frith nroper 
‘polisr cneraiion and effective steam scpersicrs, co certyover sacdld 
tae picce eren with relciively hin chioride eccrenwalioss in the 
boiler sster. Hoxever, sicte seishue camrvovse: is e Smcbicn of he 
totel solids context: in the boiler rater, sea safer comtecizatiam show 
de xep; to « sini=2, 


ll, 3m ocder to ninistice shipbosrd turdime late obtting end cezresicn, 
the followins camditions ssoui4 be maintained: 


a, Lisit the chlorige coventretio in the beller scter to 2 a 
=exinra, 


> De Mairtein proper boiler weser trecaiaeat: and blcoe dean <a2 boilers 
frequentiy to meen the cater solids to a sini, 


ec. Dont stess tZlers at hish water levels cxtert in op ecerss 55. 
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ie = Corace~ 
Bun 9 cl 20, Fe S00 t3vity 
Ro, (ea) ‘om (oe) foc) top) | Ges) 2} 
4 0.56 0.7 0.03 B.2 0 34 2,5 63 
4 42 538 8) 305 59 2400 30.8 
- 4 0.33 9.4 o.32 10.7 5.3 0.10 os 
5 132 2.2 0.35 32.9 3.4 4.7 $.2 
5 415-4533 5) BY) 50 2259 20,7 
-% 5 C27 0.27 5.23 8. 6,8 O21 - 


6 C.50 0.4 Cuz 44.9 2.4 204 7,2 
& ae 863m vit) cH 10 3332 20,5 

. Cerryorr~-% & 0.328 0.33 0.20 32.7 34 0.35 ~ 
I, Camterszie 7 0.7 0. 0.07 3.6 3.4 3.3 Tals 
Boller Kater 7 SO 827 & 35 60 250 29.9 
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